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In the first part ofthis paper the
aetiology and diagnosis of angina was
discussed. The concept that stable
and unstable angina pectoris are
different diseases with different
aetiologies and vastly different risk
factors, was stressed.

In this second part the treatment of
both stable and unstable angina is
discussed, highlighting the fact that
unstable angina is a very dangerous
condidon needing intensive care
treatment with later assessment for
possible revascularisation procedures.

The three very good calcium
antasonists which are available to us

"t 
pilrent, work in different ways and

this difference must be appreciated.

The development of tolerance to long
acting nitrates, is discussed.

Before discussing treatment it must
be emphasised that Unstable and
Stable Angina are two very different
conc[trons.

Stable Aneina can be treated in most

cases by the General Practtiloner on
an outpatient basis with admission to
hospital being only rarely required.
Unstable Angina on the other hand
must always be treated in hospital,
oreferablv in an Intensive Care Unit.
fuith the'exceDtion of mild cases of
angina of rece-nt onset, which has a
better prognosis, these cases are
better treated by a Physician.

TREATMENT OF STABLE
ANGINA PECTORIS

There are four steps in the treatment,
!'1S:

i. Reassurance and explanation

ii. Life sryle modihcation

iii. Drug therapy

iv. Revasularisation procedures

i. Reassurance and Explanation

a. Circad.iart rhythrn:

The body's metabolism is slowest in
the morning. The patient will suffer
more angina in the early morning so
that activity should be saved for later
in the day. The majority of cardiac
incidents occur in the first four hours
after awakening.

b. The warrn wp phevlo?nenon:

Apart from the Circadian rh1"thm,
patients are able to perform more
actively once the muscles have
become warmed-up. Walking home
from the shops is usually easier than
the outward journey.

c. Sexwal intercourse:

Explanation must be given to couples
rather than only to the patient. There
is less chance ofgetting angina ifsex
is performed more than two hours
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after a meal. Angina can be prevented
by the prophylactic use ofa beta
blocker or sublingual nitrate. The
exercise equivalent is that of climbing
rwo flights of stairs or exercising to a
heart rate of 120 beats per minute.

d.. We must explain to the patient
that angina is a warning of potential
damage to the heart and defines the
limits to exercise or stress.

ii. Life Sryle Modification

a. Slowing dawn where eppt/opnate:

Patient must have rest periods if
nece ssary.

b. Approprinte exercise:

Why do we recommend exercisef
Exercise has been shown to lower the
heart rate and BP at rest and at
submaximal work load and so
improves funcdonal capaciry.
Exercise modifies the lipids and
increases the high density lipoprotein.
Exercise consumes calories. There is a
psychological benefit and the patients
become more compliant with the
reduction of risk factors.

Activity should be left for later
on in the day.

How can this exercise be achieved
and how much is recommendedf

Ifone has the exercise stress testing
facility available, this shows clearly
how much exercise the oatie nt can
safely perform. If EST ii not available
the patient can be advised to perform
low level exercise. The resting heart
rate is noted and the patient exercises
to within 20 beats of this fisure. He

... Angina Pectoris

aims at walking one and a half
kilometres in 15 to 20 minutes. If he
gets angina while exercising, he must
reduce the rate and not the duration
of exercise.

c. Nsh factor rnod,iJication

Risk factors must be looked for and
measured and where appropriate,
modified. No patient may smoke and
the oatient and familv unit must be
told about the danger ofpassive
smoking and avoid it.

iii. Drug Therapy

A. Nitrates
The nitrates act by vasodilation which
Ieads to peripheral pooling, decreased
venous return and diminished ventri-
cular volumes and oressure. This de-
creases the preloadwhich in turn re-
duces the myocardial oxygen require-
ments. Nitrates also reduce arterial
and arteriolar tone which lowers
systemic pressure, left ventricular
volume and afterload - also reducing
the myocardial oxygen needs.

In the coronary circulation they
relieve coronary spasm. The nitrates
redistribute blood along collaterals
and from epicardial to endocardial
sites.

In animal experiments nitrates can
cause vasodilation in the ischaemic
zone. Nitrates are effective against
vasospastic angina and angina at rest.
Dynamic stenosis (coronary artery
spasm) and organic spasm can occur
at same site - both resoond to
nitrates and calcium antaeonists.

Sidc Effects

Hlpotension, headaches (which
disappear after several days of

continued use, possibly due to
tolerance) and nausea.

Available as:

Swblingwal tablets
Glyceryl trinitrate (TNT)
Isosorbide dinitrate (ISDN)

Oral tablets ISDN
Isosorbide mononitrate (ISMN)

Antm.ent TNT ISDN

Patcha TNT

Imttrnvenows infwsio'tc TNT

Lingwal spray ISDN TNT

Patients need to know that
Angina is a warning.

Tolerance

Single doses are effective, but with
sustained treafinent after one week
effect may wear off considerably as
measured by the drop in BP and time
on treadmill to ischaemic chanses.
Patients must have a low nitratE
period to maintain maximal effect.

Oral tablets should be taken at meal
times only so that there is a long
break in medication from supper to
breakfast time. This low medication
period reduces the tendency towards
the development of tolerance.

Ifpatches are used they should also
be removed at bed time so as to have
a low nitrate period.

Once one understands that oatients
may develop a tolerance to nitrates, it
helps to distinguish between .
worsenlng anglna neeorng an rncrease
in the drug and a relative drug failure
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which needs alternative theraov or
spacing ofthe nitrate therapy.-

Tolerance does not develop to sublin-
gual nitrates because ofthe short
sharp rise in nitrate levels, with low
nitrate periods between the tablets.

All patients must be supplied with
sublingual nitrates which can either
be TNT or ISDN, and they must be
instructed in the use ofthe tablets,
vis:

l. The tablets must be used
sublingually or chewed for rapid
action.

2. If headache is a problem, once the
angina has settled the rest ofthe
tablet can be spat out.

3. TNT tablets must be fresh and
carried in a dark glass bottle
without cotton wool or padding.

4. The tablets must be used
prophylactically if a certain action
(eg sexual intercourse) causes
angrna.

The tablets are cheap and effective
and do not lose thei? effect if used
in quantity and do not cause
addiction.

Small quantities should be
prescribed as once the seal is
broken the tablets start
deteriorating in only eight weeks.
Ifstored in the refrigerator they
can last up to six months.

The tablets take l-2 minutes to
work and the effect lasts for uo to
30 minutes.

Patients should preferably be
sitting and a tablet used every
three minutes until pain goes or
until four or five tablets have been
used. If the pain persists the
patient must contact his doctor.

5.

6.

7.

8 .
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9. Sublingual nitrates should cause a
burning sensation locally and
cause an lncrease rn heart rate
which should last for about ten
minutes if tablets are still effective.

B. Betn Blocleing Agents

These agents have been the
cornerstone in the therapy ofangina
pectoris and hypertension, but are
now increasingly challenged by the
calcium antagonists.

The adrenoceDtors are classified as
A1pha or Betf types. The Beta
receptors are divided into Beta I and
Beta2.

Most cardiac incidents occur
during the first four hours
after awakening.

Beta I are found in heart muscle;
Beta.2 are found in bronchial and
vascular smooth muscle, but some are
also in the myocardium.

Beta agonists stimulate production of
AMP which in turn "oDens" calcium
channels to promote a positive
inotropic effect (contraction). In the
SA node pacemal<er the curre nt is
increased (positive chronotropic
effect).

The Beta blockers block appropriate
receptor sites by a lock and key effect
which obstructs the above
mechanisms.

Beta blockers lower heart rate (HR)
for any given work load and reduces
the mean BP. The double oroduct
(HR x Syst BP; is a measure of
myocardial orTgen demand.

Atcgina Pectot"is

Beta blockade reduces HR and
contractility and hence cardiac
output. This results in a drop in BP.

All beta blockers are potentially
equally effective in angina pectoris
and choice of drug matters little. It is
important to become familiar with
one or two - possibly a short acting
drug and a cardioselective longer
acting beta blocker.

Twenty per cent of patients with
angina do not respond to any beta
blocker, possibly because of:

i) The significant role played by
coronary artery spasm.

ii) The underlying severe obstructive
coronary artery disease (CHD)
which mav be resoonsible for
angina 

"t 
i low ldvel ofexertion

and at a heart rate of 100 or less.

iii) An abnormal increase on LV end
diastolic Dressure because of
excess negative intropic effect
and resultant decrease in
subendocardial blood flow.

The aims of treatment should be to
abolish anginal pain or secure a
resting heart rate of 55 60 and
exercise heart rate ofless than 100. It
may not be possible to achieve these
low heart rates with drugs possessing
intrinsic sympathomimetic activiry
(rsA).

The Iisr of contraindications is very
long, but the most imponant is
asthma, or a past history of asthma,
or peripheral vascular disease. Even
cardioselective dniss can cause
problems as this sJectivity is relative.

Beta blockers can be freely combined
with nitrates and nifedipine. They
shotrld onlv be combined with
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veraDamil or diltiazem with caution
as tlie combination may cause
excessive bradycardia or atrio
ventricular block.

hnpnired LV fwnction

In these patients beta blockers may
improve angina at the cost of
lessening exercise tolerance. One can
use digoxin and diuretics, but it is
probably better to avoid beta blockers
in CCF.

Betn B h chafu Wit h d,row al

Sudden withdrawal may precipitate
angina or even MI, unless the patient
is at strict bed rest.

Possibb Sidz Effects

Depression, bad dreams, general
malaise, weakness and the worsening
of Ravnaud's ohenomenon or
claudication. 

^

C. Calciwrn Cbannel
Antagonists

Calcium is vital in the genesis of
cardiac action potential, regulation of
myocardial contractility and
contraction of smooth muscle.
Calcium channel blocking agents
interfere with the entry of calcium
into the cell (by blocking the slow
channel) and so may reduce the
formation and conduction of the
cardiac impulse, reduce myocardial
contractility and produce arterial
vasodilatation. By this means, they
reduce myocardial oxygen demand,
increase myocardial oxygen supply
and reduce blood pressure.

We have three very effective agents
available to us, vis: Verapamil,
Diltiazem and Nifedioine and each
differ from one anoth;r in ttreir
chemical structure. their mechanism

... Angina Pectoris

ofaction at a cellular level and their
pharmacological effect. This
heterogeneity gives the group a
distinct advantage over the beta
blockers which are more
homogenous in their action.

Nifedipine produces coronary and
systemic vasodilatation, but in vivo
has little effect on the cardiac
conducting system. In contrast, both
Verapamil and Diltiazem produce
less vasodilatation than Nifedipine,
but impair the action of the sinoatrial
and atiioventricular node.

If patient experiences Angina
while exercising, reduce the
ra.te and not the d.wrntion of
exercise.

Verapnrnil

Be careful in myocardial depression
due to beta blockers, Digoxin,
Quinidine or Disopyramide
(Rhyhmodan or Norpace). Caution
is also advised in Hypertrophic
Obstructive Cardiomyopathy and
renal rmpalrment.

Adverse effects:
Mainly constipation.

Drug interactions:
Depression of AV node with
Digoxin and/or beta blockers.

Dosage:
80 120 mg. three times a day -
doses must be individualised. With
chronic therapy, twice daily dosage
is adequate.

Diltiazern

We must be warv of excessive
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bradycardia, second or third degree
heart block and with compromised
ventricular function or a conduction
defect.

Adverse effects:
Constipation, ankle oedema,
flushing.

Drug interactions:
Combined with Digoxin and/or
beta blockers may cause excessive
bradycardia.

Dosage:
30-60 mg three or four times daily,
increasing to 90 mg three or four
times daily. Long acting 90 mg
tablets can be used twice daily.

Nifodipine

The drug is very readily absorbed
orally and rapidly sublingually. A
capsule bitten and fluid allowed to
remain in the mouth for a short while
is useful in preventing angina. It does
not, however, replace sublingual
nitrates in getting rid of pain.

This drug is excreted by the kidneys.

Be careful in severe cardiac failure,
aortic stenosis and hypertrophic
obstructive cardiomyopathy.

Adverse effects:
Peripheral vasodilation, flushing,
dizziness. May produce peripheral
oedema and may worsen angina
initially. Muscle cramps might be a
problem.

Watch for vasodilatory effects and
hypotension.

Dosage:
l0 mg three or four times a day,
building up to 20mg per dose. We
have 5mg capsules for initial use in
the elderly.



Emotion related angina, as well as
cold-induced pain, are suggestive of .
an lncrease In coronary reslstance and
will probably respond better to a
calcium antagonist than to other
antianginal drugs.

Implementation of Drug
Therapy

AII patients are prescribed and
instructed in the use of sublinsual
nitrates.

All patients are given Aspirin, unless
there is an Apirin allergy. The dose
has not been finally and definitely
stated, but half or one Aspirin a day
with a meal appears to be the
opumum oose.

Ifthe sublingual nitrate is adequate,
the patient is observed and
encouraged to lead a healthy life style.

If this treatment does not control
sFnptoms adequately and if the
Datient has to use more than two
iublingual tablets a week, the next

Patients do develop a tolerance
to oral nitrates.

step is to decide on whether to
initiate treatment with an oral nitrate,
a beta blocker or a calcium
antagonist.

Ifthe patient has a contraindication
to a beta blocker the choice is
narrowed. The nitrates are the
cheapest option, but the beta
blockers offer cardio protection in
reducing the chances of myocardial
infarction and Nifedipine has been
shown to reduce the formation of

... Angina Pectoris

new atherosclerotic lesions in the
coronary arteries.

The flow sheet in Figure I is a
suggested model.

Figure I

D*g Therapy in Stable Angina Pectoris
Sublingual nitrates in all patients.
Aspirin to all nonallergic patients.

Is control achievedl
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Combination Therapy

Some authorities state that once
combination therapy is needed, one
should consider angiography.
Combination therapy reduces the
side effects oflarger doses ofthe
individual drugs. If the patient is able
to perform l0 mets before he gets
angina, the results ofrevascu-
larisation orocedures and medical
therapy hive an equal prognosis.

Nitrates and Betn Blockers

This combination is theoretically
excellent as both decrease the oxygen
demand and nitrates increase the
oxygen supply. The beta blocker
cancels the tachycardiac effect ofthe
nitrate.

A double blind trial by Morse et al in
1985 found isosorbide dinitrate and
Propranolol better than Propranolol
alone, but less effective than combi-
nation of Propranolol and Nifedipine.

Combinations of nitrates and calcium
antagonists also work well. When all
three are combined, there is a danger
of excessive hypotension.

Indications for Angio graphy
and possible surgery

All cases whe re we suspect main stem
or triple vessel disease, need
anglograpny:

a. Incapacitating angina interfering
with life style.

b. Where combination therapv is
needed.

c. Angina in young patients ( 40
years.

d. ST depression of 2 mm at < 3
mets effort on EST.

... Aneina Pectoris

e. Unstable angina unless surgery is
contraindicated.

f. Prinzmetal's angina.

With EST a patient able to perform
I0 mets has equal prognosis with
surgery or medical treatment, eg able
to carry at least 24 lbs ( I I kg) .rp
eight steps.or walk a flight of stairs
wtnout paln.

Relative contraindications to surgery:
Age, obesity, hypertension, smoking,
diabctes, varicose veins.

Revascularisation Procedures

The procedures available at present
are:

I. Coronary artery blpass grafting
(CABG). Obstructed areas of
coronary arteries are bypassed
with grafts taken from the
saohenous veins or a collateral
ciiculation is established using the
internal mammary arteries.

2. Percutaneous transluminal
angioplasty ( PCTA). Proximal
limited obstructive lesions can be
crushed with an inflatable balloon.
This is not a surgical procedure
and has the advantage ofbeing
able to be repeated if necessary.

TREATMENT OF UNSTABLE
ANGINA PECTORIS

General

All cases must be admitted to
hospital, preferably to an ICU where
the patient can be monitored and the
nursing staffare trained in nursing
carolac pauents.

Serial ECG is done and cardiac
enzymes are measured daily.

The oatient is sedated with
Diazipam.

Morphine is used to achieve adequate
pain relief.

All patients are given Oxygen therapy
at 2-4 htres/minute.

fV [ne is established with 5%
Dextrose water drip.

The patient is kept at strict bed rest,
except for the use ofa bedside
commooe.

Specific Treatment

fV Heparin is given to increase the
partial thromboplastin time (PTT) to
two or three times normal for three
to five days.

Sublingual nitrates are given as
necessary.

Ifit is not contraindicated, use a beta
blocker, eg Propranolol or a
cardioselective drug to reduce the
heart rate to about 60 (bearing in
mind the intrinsic sympathomimetic
activity (ISA) effect of some Beta
Blockers).If no relief in eight hours,
add Nifedipine to the beta blocker
and ifthis do.r not orovide reliefof
pain, nitrates can bJused
intravenously or by the transdermal
route.

Once the patient is stabilised, he is
given Aspirin one tablet daily and
slowly mobil ised. If the patient is not
stabilised readily, he needs emergency
angiography as the prognosis in cases
with oain after 48 hours of bed rest is
very poor with a one year survival rate
of 57o/o.

If beta blockers are contraindicated,
or ifthe patient is having angina at
rest, or ifthe patient is already taking
adequate doses ofbeta blockers, then
a calcium antagonist, plus nitrates
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should be started at time of
admission.

Combinations of drugs need very
careful monitoring because of brady
or tachycardias and the danger of
hypotension. The prognosis in
patients who have mild or moderate
angina ofrecent onset is better than
in patients with crescendo angina
which are much better handled by a
cardiologist.

Identifying those patients who will
progress to an acute myocardial
infarct is mainly a matter of the
doctor's personal judgment and those
who deal more often with these cases
have this sense more finely tuned. An
early unfavourable outcome was
recently also linked to the occurrence
of silent ischaemic episodes.

All cases of UAP must be followed
up with at least an EST to try and
determine those who need to have
revascularisation procedures. This
EST is done at about two months
after stabilisation.
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